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Abstract
In the paper Phys. Lett. B 614 (2005) 140-142, F. Nasseri shows that the values
of the fine structure constant reduces due to the presence of a cosmic string. In this
comment I want to point out that this conclusion is not completely correct in the
sense that the result obtained is valid only in a very special situation.
In a recent paper F. Nasseri [1] analysed the Bohr’s atom in the cosmic string space-
time. The author claims that the fine structure constant in this system reduces by a factor
of order 8.736× 10−17, consequently very small as the author says. In order to reach this
conclusion the author considers separately two distinct forces acting on the electron: i)
the induced electrostatic self-force on the electron due to the presence of a cosmic string
[2, 3], and ii) the electrostatic one between the electron and the proton. So the total
force will be given by the sum of these two forces. Although being not explicitly said,
the author assumes that the proton is placed on the cosmic string considered as an ideal
one. The point that I want to call attention is to the fact that the induced force on the
electron, Eq. (11) of [1], is perpendicular to the cosmic string assumed along the z−axis.
So the correct expression to it is:
~F =
kπGµe2
4ρ2
ρˆ . (1)
ρ being the distance between the electron and the string. Also I have included the factor
k in the numerator of the right hand side of the above equation, missed in the Eq. (11)
of [1]1.
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1In Ref. [1] the author has used the mks units where k = 1/(4πǫ0).
1
As to the electrostatic force, it is along the radial distance between the electron and
the proton. Considering the origin of the referential system on the proton, this force
reads:
~F = −
ke2
r2
rˆ . (2)
So in principle both forces are not always at the same direction.
The Eq. (15) of [1] is correct only when electron and proton are in the plane orthogonal
to the string. Consequently the correction on the fine structure constant presented in Eq.
(17) is not general.
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